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There have been extensive studies on the effects of foreign direct investment (FDI) on 
economic growth, either at the firm level or at national level. The researchs in this area 
have been extensified during this last decade due to the increased role of FDI in total 
capital flows. The direction of the flow is from the North (developed countries) to the 
South (developing countries). In 1999, FDI accounted for more than half of all private 
capital flows to developing countries.
1 The main argument in favor of FDI is the belief 
that  FDI  has  several  positive  effects  which  include  productivity  gains,  technology 
transfers, the introduction of new processes, managerial skills, and know-how in the 
domestic market, employee training, international production networks, and access to 
markets.
2 For developing countries, FDI is also viewed as an attractive alternative to 
long-term bank loans as a form of capital inflow. The opposing arguments, for example 
Singer (1950), states that FDI has a detrimental effect on the process of development of 
developing countries and leads to uneven global development. 
Empirical evidence has shown  mixed results of the effects of FDI on economic 
growth at the firm level and at the national level. Using plant level data in Venezuela, 
Aitken and Harrison (1999) find that the net effect of FDI on productivity is quite small, 
with FDI raises productivity within plants that receive the investment but lowers that of 
domestically owned plants. Other studies by Germidis (1977), Haddad and Harrison 
(1993),  and  Mansfield  and  Romeo  (1980)  shows  no  evidence  that  FDI  accelerate 
growth. Eventhough Blomstrom (1986) finds that Mexican sectors with a higher degree 
of foreign ownership exhibit faster productivity growth, his study suffers from a critical 
identification  problem.  Aitken  and  Harrison  (1999)  solve  this  problem  and  find  no 
evidence of a positive technology spillover. 
At national level, growth regression carried out by Borensztein, De Gregorio, and 
Lee  (1998)  and  Carkovic  and  Levine  (2000)  find  little  support  that  FDI  has  an 
exogenous  positive  effect  on  economic  growth.  Borensztein,  De  Gregorio,  and  Lee 
(1998) argue, however, that FDI has a positive growth-effect when the country has a 
highly  educated  workforce  that  allows  it  to  exploit  FDI  spillovers.  Eventhough 
Blomstrom, Lipsey, and Zejan (1994) find no evidence that education is important, they 
argue that FDI has a positive growth-effect when the country is sufficiently rich. Alfaro, 
Chandra, Kalemli-Ozcan, and Sayek (2000) find that FDI accelerate economic growth 
in  countries  with  sufficiently  developed  financial  markets.  Meanwhile, 
Balasubramanyam, Salisu, and Dapsoford (1996) argue that trade openness is crucial for 
FDI to promote economic growth. 
Despite  the  facts  that  there  have  been  extensive  studies  of  the  role  of  FDI  in 
promoting economic growth there is no such studies at regional, within country, level. 
This paper explores the relationship as well as the effect of FDI on economic growth at 
regional-within-country (in this case provincial) level using Indonesia as a case study. 2                                                                                   NURY EFFENDI AND FEMMY M. SOEMANTRI                                                                                        
 
At  intra-country-regional  level,  this  kind  of  study  creates  additional  problems  since 
many economic variables are not strictly bounded by regional (provincial) boundaries. 
Variables may spillover from one region to another that could increase the probability 
of errors of measurement. In this case ordinary least square (OLS) is not efficient and 
may also be bias since besides the problem of errors of measurement, panel data are 
likely to create regional heteroscedasticy problem. To overcome this problem and limit 
the errors, panel data regression models such as fixed or random effects approach is 
used as a method of estimation.  
This  paper  is  organized  as  follows.  After  the  introduction  in  this  section,  the 
following section discusses the literature survey, theoretically and empirically, of the 
effects of FDI on economic growth. The article then describes the development of the 
model starting with the discussion of its theoretical perspective and ending with the 
construction of the empirical model. Discussions on the data and the estimation results 
are then presented. The last section briefly concludes and suggests some directions for 
further research. 
 
FOREIGN DIRECT INVESTMENT AND ECONOMIC GROWTH: 
THEORETICAL AND EMPIRICAL PERSPECTIVES 
Foreign direct investment is a transfer of capital investment to a host country by private 
foreign enterprises. Foreign direct investment differs from portfolio investment in that 
the former involves control of an enterprise in the managerial sense of decision-making 
process. The World Bank defines foreign direct investment as comprising all capital 
transactions that are made to acquire a lasting interest in an enterprise operating in an 
economy other than that of the investor, where the investor’s purpose is to have an 
effective voice in management of the enterprise. 
Kobrin (1977) argues that FDI can and does serve as a vehicle for the transfer of 
needed resources such as technology, managerial skills, marketing knowledge, export 
outlets and capital from industrialized to developing countries. He, therefore, argues that 
FDI will increase productivity and hence economic growth. FDI (as well as foreign aid) 
is typically seen as a way of filling the gaps between domestically available supplies of 
savings,  foreign  exchange,  government  revenue,  and  the  planned  level  of  these 
resources  necessary  to  achieve  a  specified  development  target.
3  On  the  other  hand, 
although FDI provides capital, they may lower domestic savings and investment rates 
by stifling competition through exclusive production agreement with host governments 
and by failing to reinvest much of the revenues accumulated by the foreign investors. 
Findlay  (1978)  represents  a  first  formal  example  of  the  potential  link  between 
foreign direct investment and technology transfer, the models of the so called "new 
growth theory" provide a very useful tool in order to analyze how the introduction of 
new inputs and technologies influences the production function of a given economy and 
how externalities affect the research efforts of economic agents and the diffusion of 
knowledge. 
The  available  empirical  literature  on  the  impact  of  FDI  on  growth  provides 
contrasting results not only about the existence of a significant link between foreign 
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such relationship. For example in Bornschier (1978) and Dutt (1997) growth rates are 
negatively related to foreign capital stocks, but in Dutt (1996) the same relationship 
turns out to be positive. Blomström et al. (1992) find a significant positive impact of 
FDI  inflows  on  growth;  in  Hein  (1992)  no  significant  relationship  emerges;  the 
coefficient of FDI is significantly positive or not significant in Balasubramanyam et al. 
(1996), while in other papers such influence is positive or negative according to the 
level of development of the recipient country (as in Borensztein et al., 1999, and de 
Mello, 1999). 
The  presence  of  diverging  results  is  due  to  econometric  issues  and  to  sampling 
differences.  According  to  Caves  (1996),  as  far  as  econometrics  is  concerned,  an 
inadequate treatment of the endogeneity problem characterizes much of the existing 
empirical literature on international capital flows and growth. 
The stock of human capital in the host country limits the absorptive capability of a 
developing country, as in Nelson and Phelps (1966), and Benhabib and Spiegel (1994). 
Borensztein, De Gregorio, Lee (1997) find that there is a strong complementary effect 
between FDI and human capital, that is, the contribution of FDI to economic growth is 
enhanced by its interaction with the level of human capital in the host country, the 
higher 
the level of human capital in the host country, the higher the effect of FDI on the growth 
rate of the economy. 
Blomstrom et al. (1992) find a strong effect of FDI on economic growth in LDCs. 
Furthermore, Blomstrom, Lipsey, and Zejan (1994) argue that very poor countries – 
countries that are very technologically backward – are not able to exploit FDI. They 
find that very poor countries do not enjoy substantial growth benefits from FDI, but 
sufficiently rich countries do. 
Study of the effect of foreign direct investment on economic growth by Sumaun 
(1994) indicates that the growth of net foreign direct investment is not highly significant 
forces that drive economic growth, except in the case of middle income countries where 
the  coefficient  is  negative  and  significant.  The  greatest  growth  rates  of  FDI  in  the 
middle  income  countries  are  for  those  countries  with  the  lowest  rates  of  economic 
growth.  Overall,  the  results  from  the  study  by  Sumaun  suggest  that  foreign  direct 
investment has a positive effect on the national output growth rate and on the process of 
social modernization. 
Carcovic and Levine (2002) argue that FDI inflows do not exert an independent 
influence on economic growth. There is not a robust, causal link running from FDI to 
economic growth. The exogenous component of FDI does not exert a reliable, positive 
impact on economic growth. 
However, Blomstrom, Lipsey, and Zejan (1994), Borensztein, De Gregorio, and Lee 
(1998) show, and also Carcovic and Levine confirms, that there are many econometric 
specifications  in  which  FDI  is  positively  linked  with  long-run  growth.  Study  by 
Mbekeani (1997) looks at the role of foreign capital in the growth process of developing 
countries. The results imply that foreign direct investment is more likely to flow in high 
growth  regions  and  regions  with  high  levels  of  income.  The  size  of  the  market 
represented by the level of GDP is very important in determining FDI inflows in all the 
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Empirical evidence from Alfaro, Chanda, Ozcan, Sayek (2002) suggests that FDI 
plays  an  important  role  in  contributing  to  economic  growth.  However,  the  level  of 
development of local financial markets is crucial for these positive effects to be realized. 
The  World  Bank’s  2001  edition  of  global  development  finance  talks  about  the 
importance  of  “absorptive  capacities”  and  the  success  of  FDI.  Eleven  absorptive 
capacities here include macroeconomic management (as captured by inflation and trade 
openness), infrastructure (telephone lines and paved roads), and human capital (share of 
labor  force  with  secondary  education  and  percentage  of  population  with  access  to 
sanitation). Financial markets are not mentioned. 
 
THE MODEL 
The model used in this study is developed from the first model of Sumanun (1994). 
While Sumanun (1994) uses the model to study the effects of FDI on economic growth 
and  modernization  in  developing  countries,  his  model  is  modified  and  applied  to 
regional (provincial) level, that is, to study the effects of FDI on regional economic 
growth  in  Indonesia.  Following  Sumanun  (1994),  the  model  is  formulated  with  the 
focus on the growth impact of FDI. It is used to test whether or not FDI plays an 
important role in increasing regional output of the provinces in Indonesia. The analysis 
is based on  the assumptions of Solow and Denisons’ Source-of-Growth model, which is 
derived from a production function that provides an accounting decomposition of input 
growth that must totally account for output growth. Increases in output is the result of 
increases in inputs of capital, skilled and unskilled labor, and other variables. 
To start the development of the model, the production function takes the following 
form. 
 
Y = f ( K, L, t )    (5.1) 
where Y is output or national product, K is the stock of capital, L is the size of labor 
force and t (time) represents the technology change and signifies that the form of the 
production function is changing over time. 
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(5.3) 
Rearranging terms yields the following expression FOREIGN DIRECT INVESTMENT AND REGIONAL ECONOMIC GROWTH IN INDONESIA:     5 
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Substituting gY, gL, gK, βL, βK
4 and α into equation (5.4), the sources of growth equation 
is: 
 
gY  = βKgK + βLgL + α     (5.5)  
   
If we do not insert K in equation (5.3), then the capital part of the equation becomes:
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By following Sources of Growth assumption, we can rearrange the model to estimate 
foreign direct investment. : 











it FDI g 3 β + i IMPit EXP D g g
it α β β β + + + 6 5 4  
(5.6) 
 
Where, gGDPit  is the GRDP growth rate for province i in time period t 
  g
p
HRit  is the growth rate of the human capital, p (1 to 2 ) of province i in period t 
1.  total high school graduates 
2.  total university graduates 
gFDIit  is the growth rate of foreign direct investment 
gEXPit  is the growth rate of export 
gIMPit is the growth rate of import 
D  is  dummy  that  shows  economic  downturn  (1996,1997,1998=1  and  0 
otherwise) 
αi is unit specific intercept 
 
In a separate equation, the variables for human capital are also proxied by total labor 
in service industry and total labour in manufacturing industry.   
 
DATA AND ESTIMATION 
This section describes the data used in the empirical analysis and the results of the 
estimation. This study uses a panel data in which provinces are the units of observation. 
The regression tools used in the estimation process are those specifically designed for 
panel data such as the fixed or random effects approach. 
 
Data 
Data used in this study is panel data, which have space as well as time dimension. The 
space dimensions are 26 provinces in Indonesia while the time dimension is that each 
unit (province) contains several years of time series of annual data.  
Data  used  is  secondary  data  taken  from  the  Indonesia  government  official 
publication such as Biro Pusat Statistik (Statistic Center Bureau), BKPMD (Agency for 
Regional Investment Coordination), and Bank Indonesia Publication. Data for Gross 
Regional Domestic Product is in the form of real growth whereas for Foreign Direct 
Investment, data used is approved FDI. Human capital is proxied by total number of 
population above 10 years old by province and their last finished education and total 
number of population above 10 years old by province and their main field of work. In 
this study data used are last finished education in high school and university and also 
total labor in service industry and manufacture industry. Other datas has been used are 
total export in real growth and total import in real growth.  
All variables used are based on annual data in the year of 1987 to 2000 from 26 
provinces in Indonesia. The panel data in this study is characterized as a balanced panel FOREIGN DIRECT INVESTMENT AND REGIONAL ECONOMIC GROWTH IN INDONESIA:     7 
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For  the  purpose  of  estimation,  equation  (6)  is  changed  into  stochastic  equation  by 
adding an error term εit that is time and cross section specific. The empirical model is 
assumed to be non-contemporaneously correlated across units, not autocorrelated, and 
to have within as well as between unit heteroscedasticity. The panel data regression 
methods  used  for  estimation  are  the  fixed  effect  and  random  effect  regression.  The 
Hausman test, however, reveals that the fixed effect is more appropriate.
5  Therefore, 
for the purpose of analysis we use the estimation results estimated from the Fixed Effect 
approach. The nature of the error terms requires that we use White heteroscedasticity-
consistent  standard  errors  and  covariance  as  the  weight  when  running  the  Feasible 
Generalized Least Squares (FGLS) procedures. The random effect approach is also used 
for the expository and comparison purpose only.  
As explained in section 3, two types of models are estimated, namely the model that 
uses education attainments as proxies of human resource and the model in which the 
proxies are labor forces in service and manufacturing industries. The study also tests the 
model using shallow time frame in which the time series data run from 1993 to 2000, 
and the deeper time frame where the time series data are from 1988 to 2000. These are 
conducted in an attempt to investigate if there is any difference of the effects of FDI on 
economic growth in short run and in long run. While ones may argue that the longer 
period (time frame) is not long enough, the availability of data forces us to do so. 
Table 1 in the appendix shows the estimation results for fixed effect as well as 
random effect model, using shallow panel data, with and without dummies for economic 
downturn, and using education attainments as proxies for human resources. The result 
for the fixed effect without dummy shows that variables high school and universitiy 
have positive correlation with regional growth but are not significant. FDI, meanwhile, 
has positive and significant effect on regional economic growth. This shows support of 
the  argument  that  FDI  accelerates  economic  growth.  Both  export  and  import  have 
positive and significant effect on growth. Increases in the growth rates of export and 
import would likely to increase the regional economic growth. 
Replacing the human resource regressors of education attainments by labor forces in 
the service and manufacturing industries yields similar results with the first model. FDI, 
export, and import have positive and significant effect on regional economic growth. 
The growth of labor force in the manufacturing industry has positive and significant 
effect on regional economic growth. The effect of the labor force in the service industry 
is negative but is not significant. Adding the economic downturn dummy yields results 
similar to the results when dummy is abstain. The dummy itself has negative coefficient 
and is significant which means that the presence of economic downturn would impede 
the regional economic growth. Table 5.2 in the appendix summarizes these findings. 
Table 5.3 shows the estimation results from the model similar to Table 5.1 except 
that the panel data is deeper which represents a regionally long-run analysis. When the 
time frame of the panel data is longer, FDI still shows positive effect on economic 
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not change the analysis. Education attainment variables are not significant. Export is 
positive and significant while import is positive but insignificant. The dummy variable 
still give negative and significant effect on regional economic growth.  
Table 5.4 summarizes the results of the estimation of the same model as the one 
used  in  Table  5.2  with  a  deeper  panel  data.  FDI  is  still  positively  correlated  with 
regional economic growth but is not significant. Export and import have positive effect 
on  regional  economic  growth  but  import  is  not  significant.  Dummy  variable  shows 
negative coefficient and is signifiant. 
The general findings of the analysis are that FDI has positive and significant effect 
on regional economic growth in the short-run, but not in the long run. Export is a more 
important  determinant  of  regional  economic  growth  than  import.  Human  resource 
variables show positive effect in accelerating regional economic growth, but are not 
significant. Recession in regional economies does slowdown regional economic growth. 
As mentioned above, the estimation results using the random effect approach are for 
comparison and expository purpose only. 
 
CONCLUDING COMMENTS 
The  study  on  the  effects  of  FDI  on  regional  economic  growth  in  Indonesia  using 
provinces  as  the  cross  section  units  finds  weak  support  on  the  argument  that  FDI 
accelerate  economic  growth.  Using  the  fixed  effect  approach  on  panel  data  and 
education attainments as proxies of human resource, the study shows that in shallow 
time frame data there is evidence that FDI increases economic growth. However, for 
deeper time frame data there is no evidence that it is so. Similar results are also obtained 
when human resources are proxied by labor in service and manufacturing industries. 
When  dummy  variables  that  represent  the  regional  economic  downturn  are 
introduced  into  the  empirical  model,  the  results  do  not  change  by  much.  While 
economic downturn does have inverse effect on regional economic growth the effects of 
FDI  on  growth  are  quite  similar  to  the  previous  models,  i.e.  FDI  is  significant  in 
supporting regional economic growth in shallow (short-run) data, but is not significant 
in deeper (long-run) data. 
The general findings of the analysis are that FDI has positive and significant effect 
on regional economic growth in the short-run but not in the long run. Export is a more 
important  determinant  of  regional  economic  growth  than  import.  Human  resource 
variables show positive effect in accelerating regional economic growth, but are not 
very important.  Recession  in regional  economies  does  slowdown  regional  economic 
growth. Results of the FDI variables are in-line with empirical studies conducted by 
others in the same areas. In general, at micro - firm level – data, FDI is significant in 
supporting growth but at macro, national level, it is not. However, employing similar 
methodology (to the ones used at company or national level) at regional (in this case 
provincial) levels, impose additional problem since regional (administrative) boundaries 
are not always the same as economic boundaries. Revising the data to reduce errors of 
measurement or employing a more sophisticated method of estimation such as GMM 
may partially eliminate the problem 
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Table 5.1 Estimates of Growth Model for Provinces in Indonesia (education ; short run) 
  Fixed Effect    Random Effect 
  1  2  3  4 
         
β β β β1   High  
School 
0.034922  0.074383**  0.020849  0.052592 
  -1.390817  -2.919515  -0.469581  -1.195776 
         
β β β β2 University  0.000557  -0.009109  0.010996  0.004518 
  -0.08347  (-1.304978)  -0.727428  -0.304617 
         
β β β β3  FDI (-1)  3.44E-05)**  1.26E-05)**  -1.93E-05  -2.67E-05 
  -7.273762  -2.26964  (-0.330936)  (-0.467154) 
         
β β β β4  Export  0.089782**  0.092218**  0.129877**  0.127850** 
  -3.600685  -3.919338  -5.533173  -5.566024 
         
β β β β5  Import  0.039959*  0.023509  0.041270*  0.025053 
  -3.26404  -1.9515  -2.119286  -1.275692 
         
β β β β6  Dummy    -0.050775**    -0.054695** 
    (-7.547834)    (-3.378399) 
         
α α α α            0.040591  0.05986 
      -5.685215  -6.523967 
         
R-squared  0.240105  0.321788  0.101667  0.161889 
R
2 –adjusted  0.111309  0.20233  0.079431  0.136871 
 
Growth of GRDP is the dependent variable 
** Significant at 1% level 
  * Significant 5% level 
Note : numbers in parentheses are t-statistics 
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Table 5.2  Estimates of Growth Model for Provinces in Indonesia (labor force; short 
run) 
  Fixed Effect  Random Effect 
  1  2  3  4 
         
β β β β1   Service Labor (-1)  -2.58E-05  -4.25E-05**  -3.70E-05  -5.30E-05 
  (-1.584388)  (-3.339889)  (-0.427831)  (-0.622958) 
              
β β β β2  Industrial Labor (-1)  0.010617*  0.012082*  -0.003629  -0.002174 
  -2.252105  -2.496372  (-0.376053)  (-0.229510) 
         
β β β β3  FDI (-1)  3.33E-05**  1.68E-05**  -1.71E-05  -2.32E-05 
  -8.134771  -3.507159  (-0.291072)  (-0.402766) 
         
β β β β4  Export  0.091974**  0.093315**  0.131114**  0.127135** 
  -3.773703  -3.903763  -5.643365  -5.579713 
         
β β β β5  Import  0.033399**  0.016211  0.040273*  0.023148 
  -3.017295  -1.376256  -2.087506  -1.182522 
         
β β β β6  Dummy      -0.042679**    -0.051978** 
    (-7.245714)    (-3.304699) 
         
α α α α            0.045514  0.06485 
      -7.565994  -7.677528 
         
R-squared  0.260996  0.320727  0.115789  0.170771 
R
2 –adjusted  0.135741  0.201082  0.093903  0.146018 
 
GRDP is the dependent variable 
** Significant at 1% level 
  * Significant at 5% level 
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Table 5.3  Estimates of Growth Model for Provinces in Indonesia (education; long run) 
  Fixed Effect  Random Effect 
  1  2  3  4 
         
β β β β1   High School  0.003943  0.002645  0.002196  0.001389 
  -1.566809  -1.071716  -0.328441  -0.215799 
              
β β β β2  University  -0.001383  -0.003096*  -0.000689  -0.002374 
  (-0.926267)  (-2.307672)  (-0.172916)  (-0.617022) 
         
β β β β3  FDI (-1)  1.94E-05  3.70E-06  2.46E-06  -5.12E-06 
  -1.120938  -0.261204  -0.048211  (-0.103984) 
         
β β β β4  Export  0.057506**  0.058440**  0.085667**  0.080719** 
  -3.069412  -3.370732  -5.39902  -5.261285 
         
β β β β5  Import  0.003174  -0.007145  -0.002069  -0.007275 
  -0.340652  (-1.256515)  (-0.296777)  (-1.068635) 
         
β β β β6  Dummy      -0.058728**    -0.059105** 
    (-8.647196)    (-5.011110) 
         
α α α α            0.051116  0.067712 
      -10.30518  -11.27275 
         
R-squared  0.160734  0.296898  0.066226  0.145558 
R
2 –adjusted  0.071133  0.219054  0.05096  0.128749 
 
Growth of GRDP is the dependent variable 
** Significant at 1% level 
  * Significant 5% level 
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Table 5.4  Estimates of Growth Model for Provinces in Indonesia (labor force; long 
run) 
  Fixed Effect  Random Effect 
  1  2  3  4 
β1   Service Labor (-1)  -3.46E-05**  -4.98E-05**  -3.78E-05  -5.06E-05 
  (-3.023724)  (-6.482846)  (-0.493614)  (-0.684499) 
              
β2 Industrial Labor (-1)  7.97E-06  -1.35E-05  2.25E-05  -1.28E-06 
  -0.147209  (-0.255702)  -0.175797  (-0.010392) 
         
β β β β3  FDI (-1)  1.90E-05  4.29E-06  3.16E-06  -3.64E-06 
  -1.146515  -0.305666  -0.061943  (-0.073930) 
         
β β β β4  Export  0.056820**  0.057031**  0.085188**  0.079335*** 
  -3.103603  -3.269587  -5.416148  -5.213664 
         
β β β β5  Import  0.002632  -0.007735  -0.002098  -0.007294 
  -0.291117  (-1.416908)  (-0.300881)  (-1.071562) 
         
β β β β6  Dummy      -0.058754**  0.051357  -0.058773*** 
    (-8.702121)  -10.84325  (-5.012099) 
         
α α α α              0.067221 
        -11.67541 
         
R-squared  0.159721  0.298841  0.069846  0.14859 
R
2 –adjusted  0.070012  0.221213  0.054647  0.131841 
 
Growth of GRDP is the dependent variable 
** Significant at 1% level 
  * Significant at 5% level 
Note : numbers in parentheses are t-statistics 
 
NOTES 
                                                 
1.  World Development Report (2001), World Bank. 
2.  See Caves (1996) for a review of the empirical and theoretical literature on multinational enterprises. 
3.  This is due to the Harrod-Domar growth model. 
4.  Note that βK dan βL are the elasticities of output with respect to capital and labor. 
5.  The Chi-square statistical tests for k degree of freedom, where k is the number of regressors, are less 
than the Chi-square in the table. For example, in the first Fixed Effect Model the Chi square of 11.07 
is less than the Chi-square table of 15.09 for 5 degree of freedom at 5% significance level. 